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ABSTRACT 
Background: Elderly patients undergoing spinal surgery under general anesthesia are particularly susceptible to perioperative 
hypothermia due to impaired thermoregulation and prolonged surgical durations. Hypothermia is associated with multiple 
adverse outcomes, including increased blood loss, postoperative shivering, delayed wound healing, and prolonged 
hospitalization. Forced air warming (FAW) blankets offer a potential solution by actively maintaining normothermia during 
surgery. 
Objective: To evaluate the effectiveness of perioperative forced air warming blankets in maintaining intraoperative core 
temperature and improving postoperative outcomes in older adult patients undergoing spinal surgery under general anesthesia. 
Methods: This prospective observational study was conducted at Prince Sultan Cardiac Center, Riyadh, Saudi Arabia, and 
Bolan Medical Complex Hospital, Quetta, Pakistan, from June 2022 to May 2023. A total of 80 patients aged 60 years and 
above scheduled for elective spinal surgery were enrolled and divided into two groups (n=40 each). Group A received 
perioperative FAW, while Group B received standard passive insulation. Core temperatures were recorded preoperatively, 
intraoperatively, and postoperatively. Postoperative outcomes assessed included shivering, estimated blood loss, wound 
complications, and hospital stay duration. Statistical analysis was performed using SPSS version 26.0, with significance set at 
p<0.05. 
Results: Intraoperative core temperature was significantly higher in Group A compared to Group B throughout the surgery 
(p<0.001). Postoperative shivering was markedly lower in the FAW group (5% vs. 27.5%, p=0.006). Group A also exhibited 
significantly reduced blood loss (310 ± 55 mL vs. 385 ± 63 mL, p=0.01) and shorter hospital stays (3.8 ± 1.1 days vs. 4.7 ± 1.3 
days, p=0.02). Wound complications were less frequent in the FAW group but did not reach statistical significance. 
Conclusion: Perioperative forced air warming blankets effectively maintain normothermia and improve postoperative recovery 
in elderly patients undergoing spinal surgery under general anesthesia. Routine incorporation of FAW into perioperative care 
protocols is strongly recommended for elderly surgical populations. 
Keywords: Forced air warming, perioperative hypothermia, spinal surgery, elderly patients, general anesthesia, postoperative 
recovery, thermoregulation. 

 

INTRODUCTION 
Perioperative hypothermia defined as a core body temperature 
below 36°C remains a common and clinically significant 
complication during major surgical procedures, particularly in older 
adult patients. With advancing age, the human body undergoes 
several physiological changes that impair its ability to regulate 
temperature effectively1. These changes include reduced basal 
metabolic rate, diminished subcutaneous fat, blunted 
vasoconstrictive responses, and attenuated shivering mechanisms. 
Additionally, anesthetic agents used during general anesthesia 
further compromise thermoregulation by causing peripheral 
vasodilation and impairing the hypothalamic thermoregulatory 
center. Consequently, elderly patients undergoing prolonged 
surgical procedures such as spinal surgery are at a significantly 
higher risk of developing intraoperative hypothermia2. 
 Spinal surgeries, by their nature, often involve extensive 
tissue dissection, large operative fields, and prolonged durations 
under general anesthesia. These factors, combined with the 
administration of unwarmed intravenous fluids, exposure to cold 
operating room environments, and use of skin antiseptics, 
substantially increase the risk of perioperative heat loss3. The 
clinical consequences of hypothermia are well-documented and 
include coagulopathies, increased blood transfusion requirements, 
wound infections, delayed recovery from anesthesia, prolonged 
hospital stays, and even perioperative cardiac events. These 
complications are particularly hazardous in the geriatric population, 
which often has comorbid conditions such as diabetes, 
hypertension, ischemic heart disease, and reduced physiological  
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reserve, further compounding the risk of adverse outcomes4. 
 Active thermal management strategies have therefore 
become an essential component of perioperative care in elderly 
patients. One of the most effective and widely used techniques is 
the application of forced air warming (FAW) systems. These 
systems work by circulating warm air through a disposable blanket 
placed over or under the patient, thereby maintaining 
normothermia through convective heat transfer. The perioperative 
use of FAW blankets has shown promising results in maintaining 
core body temperature and reducing the incidence of hypothermia-
related complications in various surgical populations. However, 
data specific to the elderly demographic undergoing spinal 
surgeries particularly in developing country settings remains 
limited5, 6. 
 In clinical settings across South Asia, where infrastructure 
and resources for perioperative temperature monitoring and active 
warming may vary, the implementation of FAW systems represents 
both a practical and impactful solution. Yet, the extent of their 
clinical benefit in spinal surgery among elderly patients has not 
been comprehensively evaluated in this region. Understanding the 
efficacy of FAW in such high-risk patients is essential not only to 
improve immediate surgical outcomes but also to reduce the 
overall burden on healthcare systems due to hypothermia-related 
postoperative complications7. 
 This study was therefore conducted to assess the effect of 
perioperative forced air warming blankets on core body 
temperature maintenance and postoperative outcomes in older 
adult patients undergoing spinal surgery under general anesthesia. 
By comparing active warming with standard passive insulation, this 
study aims to provide evidence for enhancing perioperative care 
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protocols for the elderly and contributing to the global efforts in 
improving geriatric surgical safety and outcomes8. 
 

MATERIALS AND METHODS 
Study Design and Setting: This prospective observational study 
was carried out over a 12-month duration, from June 2022 to May 
2023, at two major tertiary care centers: Prince Sultan Cardiac 
Center in Riyadh, Saudi Arabia, and Bolan Medical Complex 
Hospital in Quetta, Pakistan. Both institutions possess well-
equipped neurosurgical units and modern operating theaters 
capable of supporting advanced surgical and anesthetic care, 
making them suitable venues for the evaluation of perioperative 
interventions in elderly patients undergoing spinal surgery under 
general anesthesia. 
Study Population and Sample Size: A total of 80 elderly patients, 
aged 60 years and above, who were scheduled for elective spinal 
surgery under general anesthesia, were enrolled consecutively in 
the study using a non-probability consecutive sampling technique. 
The patients were divided into two groups of 40 each based on the 
warming method applied during the perioperative period. Group A 
(n=40) consisted of patients who received active warming using a 
forced air warming (FAW) blanket, while Group B (n=40) received 
standard thermal management using passive insulation with 
conventional cotton blankets. 
Inclusion and Exclusion Criteria: The inclusion criteria 
encompassed patients aged 60 years or older, classified as 
American Society of Anesthesiologists (ASA) physical status I to 
III, and undergoing elective lumbar or thoracic spinal surgery, 
including procedures such as laminectomy, discectomy, or spinal 
fusion. Only patients with a normal baseline core body temperature 
ranging between 36°C and 37.5°C were considered eligible. 
Exclusion criteria included patients undergoing emergency or 
revision surgeries, those with a known history of endocrine or 
metabolic disorders affecting thermoregulation (e.g., 
hypothyroidism), patients presenting with fever or active infection, 
those requiring intraoperative blood transfusion, and individuals 
who declined consent or were lost to postoperative follow-up. 
Perioperative Warming Protocol: Group A patients received 
active warming with a forced air warming blanket (Bair Hugger™ 
system or equivalent) applied to the lower body. The FAW system 
was initiated approximately 15 minutes before induction of 
anesthesia and continued throughout the intraoperative period until 
the patient was transferred to the post-anesthesia care unit 
(PACU). In contrast, Group B patients were managed with 
standard passive warming methods using cotton blankets, without 
the use of any active warming devices. 
Anesthetic and Surgical Technique: A standardized general 
anesthetic protocol was applied across both study centers. 
Anesthesia induction involved intravenous administration of 
propofol, fentanyl, and atracurium, followed by endotracheal 
intubation. Anesthesia maintenance was achieved with inhaled 
isoflurane in a 50:50 air-oxygen mixture. All patients were 
monitored intraoperatively using standard ASA monitoring 
guidelines, including ECG, pulse oximetry, non-invasive blood 
pressure, and core temperature. Spinal surgeries were performed 
using the posterior approach under sterile conditions by 
experienced neurosurgical teams, ensuring consistency in the 
surgical technique. 
Monitoring and Data Collection: Core body temperature was 
recorded at three stages: preoperatively in the holding area before 
anesthesia induction, intraoperatively at 30-minute intervals using 
a calibrated tympanic thermometer, and postoperatively in the 
recovery room immediately upon arrival and 30 minutes later. In 
addition to temperature data, several other clinical parameters 
were recorded. These included the duration of surgery (in 
minutes), total anesthesia time, estimated blood loss (in milliliters), 
incidence and severity of postoperative shivering (graded on a 0–3 
scale), occurrence of wound complications such as infection or 
dehiscence, and the length of hospital stay (in days). 

Ethical Considerations: Prior to commencement, the study 
protocol was reviewed and approved by the respective institutional 
ethics review boards at Prince Sultan Cardiac Center, Riyadh, and 
Bolan Medical Complex Hospital, Quetta. All patients provided 
written informed consent after receiving a detailed explanation of 
the study objectives, procedures, potential benefits, and risks. The 
confidentiality of patient data was strictly maintained throughout 
the research process in accordance with ethical standards and the 
Declaration of Helsinki. 
Statistical Analysis: Data analysis was performed using IBM 
SPSS Statistics version 26.0. Continuous variables such as core 
temperature, blood loss, and hospital stay duration were 
expressed as mean ± standard deviation and compared between 
the two groups using independent samples t-tests. Categorical 
variables such as the incidence of shivering and wound 
complications were presented as frequencies and percentages and 
analyzed using the Chi-square test. A p-value of less than 0.05 
was considered statistically significant for all comparisons. 
 

RESULTS 
This study evaluated the effect of perioperative forced air warming 
(FAW) blankets on thermoregulation and clinical outcomes in 
elderly patients undergoing elective spinal surgery under general 
anesthesia. The study population included 80 patients, divided 
equally into two groups (n=40 each). Group A received active 
perioperative warming using FAW blankets, while Group B was 
managed with passive insulation methods only. All results are 
reported with detailed statistical analysis using IBM SPSS version 
26.0. Independent sample t-tests were applied for continuous 
variables, and Chi-square (χ²) tests were used for categorical data. 
A significance level of p < 0.05 was considered statistically 
significant. 
Demographic and Baseline Clinical Characteristics: Both 
groups were comparable at baseline in terms of demographic data, 
BMI, and ASA physical status classification. There were no 
statistically significant differences between the groups for age, sex, 
or body mass index (BMI), indicating that the two groups were 
homogenous and thus allowed a fair comparison of outcomes. In 
Table 1, demographic uniformity suggests that any differences 
observed in intraoperative or postoperative outcomes can be 
confidently attributed to the use of FAW blankets rather than 
baseline variability. 
 
Table 1: Baseline demographic and clinical characteristics of patients in 
Group A and Group B. 

Variable Group A 
(FAW, n=40) 

Group B 
(Control, n=40) 

p-value 

Mean Age (years) 66.8 ± 4.3 67.2 ± 4.7 0.64¹ 

Gender (Male/Female) 22 / 18 23 / 17 0.82² 

Body Mass Index (kg/m²) 24.6 ± 2.4 24.9 ± 2.1 0.51¹ 

ASA Class I / II / III 12 / 19 / 9 10 / 21 / 9 0.89² 

¹Independent samples t-test; ²Chi-square test 

 
Table 2: Intraoperative core temperature measurements at predefined time 
points. 

Time Point Group A (FAW) Group B 
(Control) 

p-value 

Preoperative Baseline 
(°C) 

36.6 ± 0.2 36.5 ± 0.3 0.21¹ 

30 Minutes After Incision 36.4 ± 0.3 35.7 ± 0.4 <0.001¹ 

60 Minutes After Incision 36.3 ± 0.4 35.5 ± 0.5 <0.001¹ 

End of Surgery 36.2 ± 0.4 35.3 ± 0.5 <0.001¹ 

¹Independent samples t-test 

 
Intraoperative Core Temperature Maintenance: Forced air 
warming was found to significantly preserve intraoperative core 
body temperature. Measurements were recorded at 30-minute 
intervals, revealing consistent normothermia in Group A throughout 
the surgical procedure, in contrast to a progressive decline in 
Group B. Table 2 demonstrates that the average intraoperative 
core temperature in the FAW group remained within a clinically 
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safe and normothermic range (≥36°C). In contrast, Group B 
exhibited significant hypothermia, particularly evident by the end of 
the surgery. The observed temperature gap reached statistical 
significance as early as 30 minutes into surgery and remained 
consistent thereafter. This clearly reflects the efficacy of FAW in 
maintaining thermal homeostasis in elderly surgical patients. 
Postoperative Clinical Outcomes: Postoperative outcomes 
revealed statistically significant benefits for the FAW group, 
particularly regarding shivering, intraoperative blood loss, and 
hospital stay duration. While the difference in wound complications 
between the groups did not reach statistical significance, the trend 
favored the FAW group. Table 3 shows that the incidence of 
postoperative shivering was significantly lower in patients who 
received active warming. Only 2 patients in Group A experienced 
mild shivering (grade 1), whereas 11 patients in Group B 
experienced moderate to severe shivering (grade 2 or 3), which 
required pharmacological management. This difference was highly 
statistically significant (p = 0.006), underscoring the effectiveness 
of FAW in thermoregulation and patient comfort. 
 
Table 3: Comparison of postoperative outcomes between patients receiving 
FAW and control groups. 

Outcome Parameter Group A (FAW) Group B 
(Control) 

p-value 

Postoperative Shivering 
(n, %) 

2 (5.0%) 11 (27.5%) 0.006² 

Estimated Blood Loss 
(mL) 

310 ± 55 385 ± 63 0.01¹ 

Hospital Stay (days) 3.8 ± 1.1 4.7 ± 1.3 0.02¹ 

Wound Complications 
(n, %) 

1 (2.5%) 4 (10.0%) 0.17² 

¹Independent samples t-test; ²Chi-square test 

 
 Furthermore, estimated intraoperative blood loss was 
significantly less in Group A. The FAW group had a mean blood 
loss of 310 ± 55 mL, compared to 385 ± 63 mL in the control group 
(p = 0.01). This reduction is likely attributable to better core 
temperature maintenance and improved coagulation efficiency, 
which is known to be compromised in hypothermic conditions. 
 The average hospital stay was also significantly shorter in 
the FAW group (3.8 ± 1.1 days) compared to the control group (4.7 
± 1.3 days, p = 0.02), reflecting quicker recovery and reduced 
incidence of postoperative complications. 
 Though not statistically significant, wound complications 
such as surgical site infection or minor dehiscence were 
numerically lower in the FAW group (2.5%) versus the control 
group (10%). This trend is clinically relevant and supports the 
hypothesis that perioperative normothermia contributes to 
improved wound healing. 
 The results provide robust evidence that perioperative FAW 
significantly improves thermal stability during surgery in elderly 
patients. This thermal stability translated into tangible clinical 
benefits such as reduced postoperative shivering, lower blood loss, 
and shorter hospital stays. These findings align with global 
literature that advocates active warming as a standard of care in 
elderly surgical patients, especially for procedures involving long 
durations and high exposure, such as spinal surgery. 
 All statistical analyses were performed using SPSS version 
26.0, with p-values < 0.05 interpreted as statistically significant. 
Both parametric (t-test) and non-parametric (Chi-square) tests 
were applied appropriately based on the nature of the variable 
analyzed. 
 

DISCUSSION 
This prospective observational study investigated the impact of 
perioperative forced air warming (FAW) blankets on 
thermoregulation and clinical outcomes in elderly patients 
undergoing spinal surgery under general anesthesia9. The findings 
clearly indicate that the use of FAW systems significantly improves 
intraoperative temperature control, reduces postoperative 

complications such as shivering and blood loss, and contributes to 
faster recovery and shorter hospital stays10. 
 One of the most prominent observations in this study was 
the significant preservation of intraoperative core body temperature 
in the FAW group compared to the control group. Hypothermia 
during surgery, particularly in older adults, is a well-documented 
issue due to their impaired thermoregulatory mechanisms, 
decreased metabolic rate, and increased vulnerability to 
environmental factors such as cold operating room temperatures11. 
The control group in this study experienced a steady decline in 
temperature, with final readings often falling below 35.5°C, 
confirming the inadequacy of passive warming alone. In contrast, 
patients who received FAW blankets maintained normothermia 
(≥36°C) consistently throughout the surgical procedure. These 
results align with previously published evidence demonstrating the 
effectiveness of FAW in various surgical populations, further 
validating its relevance in geriatric care12. 
 Thermal stability has a direct influence on several 
physiological and surgical parameters. Hypothermia impairs 
coagulation by inhibiting platelet function and enzymatic activity of 
clotting factors, thus increasing intraoperative blood loss13. In the 
present study, the FAW group had significantly lower blood loss 
compared to the control group (mean 310 ± 55 mL vs. 385 ± 63 
mL, p = 0.01), consistent with the hypothesis that normothermia 
promotes hemostasis. This reduction not only minimizes the need 
for transfusion but also contributes to hemodynamic stability, faster 
wound healing, and reduced postoperative fatigue, which are 
particularly important in elderly patients with limited physiological 
reserves14. 
 Postoperative shivering is another common and distressing 
complication of intraoperative hypothermia. It not only causes 
patient discomfort but also increases oxygen consumption and can 
precipitate myocardial ischemia in susceptible individuals. In this 
study, shivering occurred in 27.5% of patients in the control group 
but was limited to only 5% in the FAW group (p = 0.006). This 
dramatic difference highlights the preventive value of active 
warming in improving immediate postoperative recovery and 
patient comfort15. 
 Hospital stay duration was also significantly shorter in the 
FAW group, indicating quicker postoperative recovery. On average, 
patients in the FAW group were discharged almost one day earlier 
than those in the control group (3.8 ± 1.1 vs. 4.7 ± 1.3 days, p = 
0.02). Faster discharge in this population is a key indicator of 
better outcomes and has important implications for healthcare cost 
containment and hospital bed turnover, especially in resource-
constrained settings16. 
 Although the difference in wound complications between 
groups was not statistically significant, the lower incidence in the 
FAW group (2.5% vs. 10%) is clinically relevant. Surgical site 
infections and delayed wound healing are known to be more 
frequent in hypothermic patients due to impaired immune function, 
vasoconstriction, and reduced oxygen delivery to tissues. 
Maintaining normothermia likely supports wound healing by 
improving microcirculation and local immunity, even if this 
particular study did not achieve statistical power to confirm it17. 
 This study also emphasizes the feasibility of FAW 
implementation in diverse healthcare settings, including both a 
well-resourced cardiac center in Saudi Arabia and a large public 
hospital in Pakistan. This cross-institutional design improves the 
generalizability of the results across different hospital 
environments, populations, and clinical practices18. 
 Despite its strengths, the study has certain limitations. It was 
not a randomized controlled trial, which introduces the potential for 
selection bias despite well-matched baseline characteristics. 
Additionally, tympanic thermometry, while convenient and non-
invasive, may be less accurate than core probes. Moreover, the 
sample size, though adequate for detecting differences in 
temperature and shivering, may be underpowered for low-
incidence outcomes such as wound infections or cardiovascular 
events19. 
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 Future studies with randomized designs, larger populations, 
and invasive core temperature monitoring could provide further 
evidence on the impact of FAW on a broader range of clinical 
outcomes. Investigations into cost-effectiveness, patient 
satisfaction, and the utility of warming across various surgical 
specialties would also enhance clinical decision-making20. 
 

CONCLUSION 
This study demonstrates that the use of perioperative forced air 
warming blankets in elderly patients undergoing spinal surgery 
under general anesthesia significantly enhances intraoperative 
thermal stability and leads to better clinical outcomes. Active 
warming reduced postoperative shivering, intraoperative blood 
loss, and length of hospital stay. These findings support the routine 
use of FAW systems as a standard of care for thermal 
management in older adult patients undergoing prolonged 
surgeries. Integrating active warming protocols in perioperative 
guidelines may substantially improve surgical safety, recovery, and 
patient comfort, especially in vulnerable geriatric populations. 
Funding: This study did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-profit 
sectors. 
Conflicts of Interest: The authors declare no competing interests. 
Authors’ Contributions: All authors contributed equally in the 
completion of current study. 
Acknowledgements: The authors thank the participants and 
institutional staff for their cooperation and support throughout the 
research. 
 

REFERENCES 
1. Zhang J, Deng L, Wang X, Song F, Hou H, Qiu Y. Effect of forced-air 

warming blanket on perioperative hypothermia in elderly patients 
undergoing laparoscopic radical resection of colorectal cancer. 
Therapeutic Hypothermia and Temperature Management. 
2022;12(2):68-73.   

2. Zhang R, Chen X, Xiao Y. The effects of a forced-air warming system 
plus electric blanket for elderly patients undergoing transurethral 
resection of the prostate: A randomized controlled trial. Medicine. 
2018;97(45):e13119.   

3. Nieh HC, Su SF. Meta‐analysis: effectiveness of forced‐air warming 
for prevention of perioperative hypothermia in surgical patients. 
Journal of advanced nursing. 2016;72(10):2294-314.   

4. Shaw CA, Steelman VM, DeBerg J, Schweizer ML. Effectiveness of 
active and passive warming for the prevention of inadvertent 
hypothermia in patients receiving neuraxial anesthesia: A systematic 
review and meta-analysis of randomized controlled trials. Journal of 
clinical anesthesia. 2017;38:93-104.   

5. Xiao Y, Zhang R, Lv N, Hou C, Ren C, Xu H. Effects of a preoperative 
forced-air warming system for patients undergoing video-assisted 
thoracic surgery: A randomized controlled trial. Medicine. 
2020;99(48):e23424.   

6. Rowley B, Kerr M, Van Poperin J, Everett C, Stommel M, Lehto RH. 
Perioperative warming in surgical patients: a comparison of 
interventions. Clinical nursing research. 2015;24(4):432-41.   

7. Torossian A, Van Gerven E, Geertsen K, Horn B, Van de Velde M, 
Raeder J. Active perioperative patient warming using a self-warming 
blanket (BARRIER EasyWarm) is superior to passive thermal 
insulation: a multinational, multicenter, randomized trial. Journal of 
clinical anesthesia. 2016;34:547-54.   

8. Verra WC, Beekhuizen SR, van Kampen PM, de Jager MC, Deijkers 
RLM, Tordoir RL. Self-warming blanket versus forced-air warming in 
primary knee or hip replacement: a randomized controlled non-
inferiority study. Asian J Anesthesiol. 2018;56(4):128-35.   

9. Lee MJ, Jeong JH. Effect of Preoperative Warming on Prevention of 
Hypothermia during Surgery in Patients with Total Hip Replacement 
Arthroplasty under Spinal Anesthesia. Journal of Korean Clinical 
Nursing Research. 2020;26(3):365-73.   

10. Seok E-H, Chon M-Y. Effects of warmed fluid irrigation intervention 
and forced-air warming intervention on hypothermia in transurethral 
operation under spinal anesthesia. Medico-Legal Update. 
2019;19(1):617-22.   

11. John M, Crook D, Dasari K, Eljelani F, El-Haboby A, Harper C. 
Comparison of resistive heating and forced-air warming to prevent 
inadvertent perioperative hypothermia. BJA: British Journal of 
Anaesthesia. 2016;116(2):249-54.   

12. Chataule SM, Hazarika A, Chauhan R, Luthra A, Meena S, Aggarwal 
S, et al. Preoperative forced-air warming strategy: is it effective in 
averting intraoperative hypothermia in elderly trauma surgical 
patients? Cureus. 2022;14(9).   

13. Sukanthachalathon R, Asdornwised U, Thosingha O, Vichitvejpaisal 
P. Effect of prewarmimg on body temperature and shivering in total 
knee arthroplasty patients after surgery. Chulalongkorn Medical 
Journal. 2021;65(3):265-71.   

14. Cho S-A, Yoon S, Lee S-J, Jee Y-S, Cho C-K, Sung T-Y. Clinical 
efficacy of short-term prewarming in elderly and adult patients: A 
prospective observational study. International Journal of Medical 
Sciences. 2022;19(10):1548.   

15. Smith N, Abernethy C, Allgar V, Foster L, Martinson V, Stones E. An 
open‐label, randomised controlled trial on the effectiveness of the 
Orve+ wrap® versus Forced Air Warming in restoring normothermia 
in the postanaesthetic care unit. Journal of clinical nursing. 
2020;29(7-8):1085-93.   

16. Akboğa ÖŞ, Gürkan A. Effect of active warming during general 
anaesthesia on post-operative body temperature, shivering, thermal 
comfort, pain, nausea and vomiting in adult patients: a randomized 
clinical trials protocol. International Journal. 2021;8(4):1.   

17. Özsaban A, Acaroğlu R. The effect of active warming on 
postoperative hypothermia on body temperature and thermal comfort: 
a randomized controlled trial. Journal of PeriAnesthesia Nursing. 
2020;35(4):423-9.   

18. Lee HY, Kim G, Shin Y. Effects of perioperative warm socks‐wearing 
in maintaining core body temperature of patients undergoing spinal 
surgery. Journal of Clinical Nursing. 2018;27(7-8):1399-407.   

19. Jun J-H, Chung MH, Kim EM, Jun I-J, Kim JH, Hyeon J-S, et al. 
Effect of pre-warming on perioperative hypothermia during holmium 
laser enucleation of the prostate under spinal anesthesia: a 
prospective randomized controlled trial. BMC anesthesiology. 
2018;18:1-9.   

20. Becerra Á, Valencia L, Ferrando C, Villar J, Rodríguez-Pérez A. 
Prospective observational study of the effectiveness of prewarming 
on perioperative hypothermia in surgical patients submitted to spinal 
anesthesia. Scientific reports. 2019;9(1):16477.   

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
This article may be cited as: Toheed F, Bary A, Noreen N, Saeed MA, Iqbal M, Chaudhary SR: The Effect of Perioperative Forced Air Warming Blanket on 
Older Adult Patients Undergoing Spinal Surgery with General Anesthesia. Pak J Med Health Sci, 2023;18(9): 170-173. 
 


